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Abstract

The purpose of the study was to compare the 21st century skills and climate literacy skills of gifted and undiagnosed gifted secondary school students. The survey
model, one of the quantitative research methods, was utilized in the study. The study was implemented with a total of 376 secondary school students, 183 of whom
were gifted and 193 of whom were undiagnosed gifted, who were selected through the model of convenient sampling. “Personal information form,” “climate literacy
scale,” and “21st century skills scale” were all used as data collection tools in the study. For the analysis of the data, descriptive statistics, independent sample t-test
and regression analysis were used. As far as the results obtained from the study are concerned, it was revealed that there was a significant difference in favor of
the gifted students in terms of the sub-dimensions of the 21st century skills scale and the gender variable in general. Similarly, it was also found that there was a
significant difference in favor of the gifted students regarding the general climate literacy scale and in terms of the sub-dimensions, between the groups and by the
gender variable. Furthermore, the study results revealed that while the 21st century skills and the giftedness diagnosis status had a significant effect on the climate

literacy, it had no regulatory effect.
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Introduction

The technological developments, innovations, and changes in this
day and age have a direct impact on the daily life of human beings. The
effort to adapt to the innovations manifests itself in all spheres of life.
Presently, the skills, attitudes, and behaviors expected from individuals
have highlighted the concept of “qualified people” with the acquisition
of different skills rather than mere acquisition of knowledge. This state
of affairs directly affects both the daily life skills and perspectives in
different fields. From economy to social life, from artistic activities to
education, the general purpose is to raise qualified individuals who are
productive, creative, professionally equipped, adaptable to change, and
have effective individual as well as cooperative communication skills.
Skills and competencies expected from the qualified individuals have
now been redefined and referred to as 21st century skills.

Many organizations and researchers around the world have worked
on the 21st century skills and aimed to identify the competency
areas in this field. The Organization for Economic Cooperation and
Development (OECD), one of these organizations, has managed to
gather these fields under the transformative skills with the project it has
developed. Students are expected to have various knowledge, skills,
and attitudes in the fields identified as “generating new values,” “tak-
ing responsibility,” and “coping with difficulties and tensions” (OECD,
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2018). The Assessment and Teaching of 21st Century Skills Framework
(ATSC21) collected the skills it revealed in four areas as “thinking,”
“doing business,” “technology-based thinking,” and “understand-
ing the world” (Binkley et al., 2010). The International Educational
Technologies Association (ISTE) classified the standards that the stu-
dents were expected to achieve as “competent learner,” “digital citizen-
ship,” “knowledge constructor,” “creative designer,” “computational
thinker,” “creative communicator,” and “global collaborator” (ISTE,
2016). Furthermore, the lowa Education District units in the United
States identified the 21st century skills as five different competencies of
“civic literacy,” “employability,” “financial literacy,” “health literacy,”
and “technology literacy” (Iowa Core, 2010). The 21st Century Skills
Framework (Partnership for 21st Century Skills [P21]) highlighted the
skills of “learning and innovation skills,” “information, media, and tech-
nology skills,” and “life and career skills” in order to support the versa-
tile development of students (P21, 2007). In various studies regarding
the definition of 21st century skills, Beers (2011) emphasized the skills
of “generating new ideas,” “critical thinking and problem solving,”
“communication, cooperation, and knowledge management,” “effective
and efficient use of technology,” “career and life skills”; Wagner (2008)
the skills of “cultural awareness,” “critical and problem solving,” “col-
laboration,” “mental activity and flexibility,” “taking responsibility and
entrepreneurship,” “communication skills,” “ability to access and use
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information,” and Voogt and Roblin (2012) as the prominent skills that
should be included in the interdisciplinary field and that “creative solu-
tions” should be generated for complex problems. Furthermore, Kang
et al. (2010) considered these skills in three dimensions as “cognitive,”
“affective,” and “sociocultural” domains.

Cognitive Domain

These are the skills for generating and managing knowledge and
developing problem-solving skills. This area emphasizes that students
can use their high-level thinking skills more in the process.

Affective Domain

It includes the development of personal judgment systems by high-
lighting the individual characteristics of the students. Specifically, the
development of self-regulation skills is emphasized.

Sociocultural Domain

It involves the development of social skills such as empathy and
social sensitivity by strengthening the social relations of students. It
essentially aims to have the students take an active role in the coopera-
tive learning process.

It is clear that the skills and competencies expected from individu-
als in the 21st century appeal to people of all age groups. At present,
the concept of literacy, which includes the skills of questioning, prob-
lem-solving, and the ability to organize their own lives, is highlighted
(O’Brien & Rugen, 2001). Different types of literacies have emerged
with the awareness of individuals as an informed individual by meeting
their needs for themselves and producing creative solutions to prob-
lems (Aydemir et al., 2019). One of these literacy types that is high-
lighted is the climate literacy (Gorgiili-Ar1 & Arslan, 2020). Climate
literacy aims to raise individuals who recognize the basic principles
of the climate system, know how to scientifically evaluate reliable
information about climate, can make informed decisions in order to
minimize the effects of climate change, and have advanced environ-
mental attitudes and behaviors in accordance with the sustainability
principle (Mochizuki & Bryan, 2015). In the study conducted by the
Global Change Research Program (USGCRP) in the United States, one
of the leading countries in climate literacy, the main competence areas
of climate literacy were identified as “life and climate,” “how do we
know?,” “earth’s power source,” “complex interaction,” “variability
and change,” “human activities,” and “decision making” (USGCRP,
2009). In Turkey, on the other hand, in their study on secondary school
students, Yakar and Karakus (2020) gathered the skills in six areas
of “climate-related concepts,” “basic information about climate,”
“national and local climate knowledge,” “relationship between climate
and life,” “skills,” and “attitudes and values.” With these different clas-
sifications, individuals were expected to have certain competencies
regarding the climate literacy and basic concepts in the climate system.

EEINT3

While climate change and many negativities present in the world
highlight the awareness of teachers and students about literacy aware-
ness (Shepardson et al., 2012), the development of climate literacy
from early childhood brings along the structured process together with
climate education. Nevertheless, since climate education is an approach
that has recently started to generate its own identity, it is not possible
to talk about a universally standardized curriculum yet. In this context,
in Turkey, the “Environmental Education and Climate Change” cur-
riculum (MEB, 2022) was prepared at the secondary school level by
the Ministry of National Education (MEB) in 2022, and in 2023, in
the “21st Century Skills and Values Research Report” developed in the
“Research Report on 21st Century Skills and Values” in 2023, some
environmental literacy competencies (MEB, 2023) were identified.
The main purpose of these studies was to increase the awareness of
individuals about the environment in which they live. In this sense, in
addition to individual responsibilities, different ecological perspectives
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are required in order to prevent climate changes, to develop new per-
spectives on environmental problems, and to present creative solutions
(Wibeck, 2014). Cognitive, and emotional characteristics should be
prioritized, and active learning strategies should be adopted for stu-
dents to have certain competencies about climate (Dogar & Basibiiytik,
2005). In this respect, while the fact that especially global problems
are emphasized from an early age (Davis et al., 2014; Galbraith, 1985;
Passow, 1988; Piechowski, 1997; Schroth & Helfer, 2017; Silverman,
1994), their sensitivity toward environmental problems (Aydin et al.,
2011), using problem-focused coping strategies before their peers
by producing original solutions when faced with a problem situation
(Reis & Moon, 2002; Sak, 2011; Silverman, 2003), and increasing their
probability of becoming adults who produce solutions to future prob-
lems in the coming years (Cross, 2011; Ogurlu et al., 2016; Silverman,
1994; Van der Meulen et al., 2014) increase their probability of becom-
ing adults who produce solutions to the future problems in the com-
ing years (Cross, 2011; Ogurlu et al., 2016; Silverman, 1994; Van der
Meulen et al., 2014), at the same time, it makes it significant to struc-
ture this potential of gifted children with the 21st century skills.

When the characteristics of the gifted are considered together with
the skills of the 21st century, it is possible to ensure that they can
highlight different strategies for climate change, which is among the
important problems of today. Similarly, Karakus (2006) emphasized
the implementation of comprehensive practices in order for students to
obtain information on climate issues more easily and to enable them to
access this information themselves. In this sense, it is believed that it is
important for the academic and social development of gifted students
to identify both their 21st century skills and their competencies for cli-
mate literacy by comparing them with their peers who are undiagnosed
gifted children. In this sense, the aim of this study is to contribute to
the relevant literature by examining the predictive effect of 21st cen-
tury skills on climate literacy and the regulatory effect of giftedness
diagnosis status of the students in this relationship. When the studies
in the relevant literature are reviewed, it is clear that while the 21st
century skills were dealt with together with early childhood students
(Cetin & Cetin, 2021; Dinler et al., 2021), secondary school students
(Bozkurt & Cakir, 2016; Murat, 2018; Oniir & Kozikoglu, 2019), high
school students (Goktepe-Yildiz, 2020), teachers (Colak, 2018), teach-
ers and teacher candidates (Basar, 2018), studies (Nacaroglu, 2020)
comparing gifted-diagnosed and gifted-undiagnosed students on the
same subject are limited. As far as the previous studies are concerned,
while Goktepe-Yildiz (2020) found that there was a positive significant
difference between the 21st century skills and academic achievement
of the students, Nacaroglu (2020) reported that the 21st century skills
of the gifted students were leadership, critical thinking, knowledge and
skills compared to their peers who were undiagnosed gifted students.
It was found that there was a significant difference in the dimensions
of technology literacy, entrepreneurship and innovation, and social
responsibility. Previous studies revealed that there was a significant
difference in the academic and social skills of the 21st century skills
of gifted students. In the present study, it was aimed to identify the
21st century skills of students who were diagnosed gifted and undi-
agnosed gifted and evaluate their effects on the climate literacy. In
addition to the 21st century skills, the studies conducted revealed that
in terms of the climate literacy, the gifted were associated with cli-
mate change and basic scientific process skills (Sanad et al., 2021),
that their views on the earth system were identified (Park & Chung,
2014), that their cognitive structures on climate change were exam-
ined (Mutlu & Nacaroglu, 2019; Nacaroglu & Karaaslan, 2020), and
that their project-based climate literacy competencies (DeWaters et al.,
2014), identifying critical and creative perspectives on global climate
change (Akhan et al., 2022) and their views on global warming were
examined. Similarly, there are also studies in the relevant literature in
which the attitudes of students who were diagnosed gifted and those
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were undiagnosed gifted (Ugulu, 2013) and their perceptions of bio-
diversity were compared through metaphors (Ozarslan, 2020). In the
relevant literature, no study has been encountered in which the 21st
century skills and climate literacy of the gifted and their undiagnosed
gifted peers were discussed together, and it was found that only the 21st
century skills (Bozkurt & Cakir, 2016; Kan’an, 2018; Karakas, 2015;
Nacaroglu, 2020; Oniir & Kozikoglu, 2019) contributed to the relevant
literature by considering the gender and/or class of education variable.
It was found that the gender variable discussed in these studies was
compared within their own groups of students who were diagnosed
gifted and those who were undiagnosed. In the present study, it was
aimed to contribute to the relevant literature by comparing the students
who were diagnosed gifted and those who were undiagnosed, accord-
ing to the gender variable. Furthermore, with this study, it was aimed to
identify and compare the 21st century skills and climate literacy com-
petencies of students who were diagnosed gifted and those who were
undiagnosed, to contribute to the realization of necessary instructional
measures and administrative intervention for the gifted students, and
eventually to guide the educators in structuring the educational activi-
ties for the academic and social life skills of the students by revealing
the educational needs of the students and evaluating these competence
areas in terms of the curriculum.

In this respect, answers were sought for the following sub-objec-
tives by examining the sub-components of “cognitive domain,” “affec-
tive domain,” “sociocultural domain” for students’ 21st century skills,
and “climate concept,” “climatic awareness,” and “climatic conscious-
ness” for climate literacy skills:

1. Does the 21st century skills and sub-components (cognitive, affec-
tive, and sociocultural domains) of the diagnosed gifted and undi-
agnosed gifted secondary school students differ significantly?

2. Does the 21st century skills and sub-components of the diagnosed
gifted and undiagnosed gifted secondary school students differ
significantly by gender?

3. Do the climate literacy and its sub-components (climate concept,
climatic awareness, and climatic consciousness) of the diagnosed
gifted and undiagnosed gifted secondary school students differ
significantly?

4. Do the climate literacy skills of the diagnosed gifted and undi-
agnosed gifted secondary school students differ significantly by
gender?

5. Does the 21st century skills and giftedness diagnosis have a pre-
dictive effect on the climate literacy?

6. Does the giftedness diagnosis have a regulatory effect on the rela-
tionship between 21st century skills and climate literacy?

Methods

Research Patterns

In the study, the relational survey model, one of the quantitative
research designs, was used since it was aimed to examine the compari-
son of the 21st century skills and climate literacy skills of gifted and
undiagnosed gifted secondary school students by groups and to expli-
cate to what extent the 21st century skills of the groups predicted the
climate literacy skills. The studies conducted based on the relational
survey model aim to reveal the relationship between two or more vari-
ables (Biiytikoztiirk et al., 2015).

Participants

The study was conducted in the second semester of the 2021-
2022 academic year with a total of 183 gifted students studying at the
Science and Art Center (BILSEM), selected through convenient sam-
pling in two different provinces in the Northeastern Anatolia Region of
Turkey (Development Agencies, 2020). It was implemented with the
participation of a total of 376 students, 193 of whom were undiagnosed
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gifted secondary school students, studying in the province. The reason
for choosing the convenient sampling method used in the study was
that it provided convenience in terms of such factors as time, labor, and
transportation (Biyiikoztiirk et al., 2015). Information regarding the
gender and grade levels of the gifted and undiagnosed gifted students
who participated in the study were included in Table 1.

Table 1.
Demographic Information of the Study Group
n Y%
Gender Female 202 53.7
Male 174 46.3
Age (years) 10 37 9.8
11 116 30.9
12 100 26.6
13 123 327
Class level Fifth grade 135 359
Sixth grade 93 24.7
Seventh grade 78 20.7
Eighth grade 70 18.6
Group Gifted students 183 48.7
Undiagnosed gifted students 193 51.3

As far as Table 1 is concerned, there were 183 students in total, 98
(53.6%) female and 85 (46.4%) male students in the group of gifted
students participating in the study. Regarding the grade levels, fifth
grade students consisted of 94 (51.4%) students, sixth grade students
41 (22.4%) students, seventh grade students 28 (15.3%) students, and
eighth grade students 12 (10.9%).

There was a total of 193 students, 104 (53.9%) female and 89
(46.1%) male students, in the group of students who were undiagnosed
gifted students. Regarding the grade levels, fifth grade students con-
sisted of 41 (21.2%) students, sixth grade students 52 (26.9%) students,
seventh grade students 50 (25.9%) students, and eighth grade students
50 (25.9%) students.

Data Collection Tools

Personal Information Form

The form consisted of three questions regarding the information
concerning the gender characteristics of the students participating in
the study, their status as Science and Art Center students, and their
grade level.

21st Century Skills Scale

The “21st Century skills scale,” developed by Kang et al. (2010)
and adapted into Turkish by Karakas and Anagiin (2020), consisted of
3 sub-dimensions and 32 items. The sub-dimensions in the scale were
cognitive (12 items), affective (10 items), and sociocultural (10 items).
The scale was a 5-point Likert type scale, with “1” I totally disagree,
“2” I disagree, “3” I am undecided, “4” I agree, and “5” I totally agree.
The lowest score that was possible to obtain from the overall scale
was 32, and the highest score was 160. The internal consistency coef-
ficients of the sub-dimensions in the scale were calculated, and it was
found that the Cronbach’s alpha coefficients were 0.77 in the cognitive
domain sub-dimension, 0.70 in the affective domain sub-dimension,
and 0.67 in the sociocultural domain sub-dimension.

Climate Literacy Scale

The scale developed by Gorgiilii-Art and Arslan (2020) had a
structure consisting of 24 items in total with 3 factors. There were 10
items in the concept of climate sub-dimension, 8 items in the climatic
awareness sub-dimension, and 6 items in the climatic consciousness
sub-dimension. The scale was a 5-point Likert type scale, with “1”
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Strongly Disagree, “2” Partially Disagree, “3” Undecided, “4” Partially
Agree, and “5” Strongly Agree. The lowest score to be obtained from
the overall scale was 24, and the highest score was 120. Internal con-
sistency coefficients of the sub-dimensions in the scale were calcu-
lated, and it was found that the Cronbach’s alpha coefficients were
0.77 in the concept of climate sub-dimension, 0.70 in the climatic
awareness sub-dimension, and 0.67 in the climatic consciousness
sub-dimension. The Cronbach’s alpha coefficient for the entire scale
was calculated as 0.89.

Reliability Analysis

In the study, the Cronbach’s alpha coefficients were calculated in
an attempt to identify the reliability levels of the 21st century skills
and climate literacy scales. As a result of the analysis, the Cronbach’s
alpha coefficient of the 21st century skills scale was calculated as 0.72
and the Cronbach’s alpha coefficient of the climate literacy scale was
calculated as 0.79. Therefore, it was found that the scales used in the
study were reliable.

Data Analysis

Prior to the analysis of the data obtained in the study, in an
attempt to establish whether the data showed a normal distribu-
tion, initially, skewness and kurtosis values were examined and it
was checked whether the values obtained were between —2 and +2
(George and Mallery, 2010). Subsequently, it was checked whether
the values obtained by dividing the kurtosis and skewness values
by the standard error were between —1.96 and 1.96 (Biiyiikoztiirk,
2011) and the extreme values obtained at the end of the normal-
ity test were checked. Table 2 illustrates the values used to estab-
lish whether the scores obtained from the scales of the gifted and
undiagnosed gifted students who participated in the study demon-
strated a normal distribution.

Table 2.
Normality Test Results Regarding the Score Distribution
Undiagnosed Gifted
Students Gifted Students
Skewness Kurtosis Skewness Kurtosis
Cognitive —0.66 0.06 -0.37 0.05
Affective —0.88 -0.15 -1.31 1.49
Sociocultural —0.52 —0.42 —0.85 1.50
21st century skills —0.84 0.10 —-0.96 0.94
Concept of climate -0.74 —-0.30 —-0.96 1.30
Climatic awareness —0.63 -0.77 —-0.75 2.23
Climatic -0.36 -0.73 —0.16 0.84
consciousness
Climate literacy —0.56 —0.64 —1.11 1.75

The skewness and kurtosis values of all variables were between —2
and +2 when we evaluated for both the gifted and undiagnosed gifted
students. Among the student groups participating in the study, it was
revealed that the data obtained from the 21st century skills scale and
climate literacy scale demonstrated a normal distribution by the gen-
der variable. Descriptive analysis for the demographic information and
percentage distributions of the students participating in the study, and
the independent sample #-test were used in order to compare the data
obtained from the 21st century skills and climate literacy scales with
various variables. Finally, various regression analyses were applied in
an attempt to see the predictive effect of 21st century skills and special
talent identification status on climate literacy, as well as to see whether
the giftedness status had a moderator effect on the relationship between
21st century skills and climate literacy. Initially, the hypotheses related
to the multiple hierarchical regression analysis were tested (Baron &
Kenny, 1986), and afterward, the same assumptions were verified with
the PROCESS macro (Hayes, 2018) using the resampling method.
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Ethical Permission for Research

In this study, data were collected with the permission of Kafkas
University Ethics Committee (Date: April 21, 2022, Number: 16). The
consent form was included in the first part of the scale forms used in the
study. The research was conducted on a voluntary basis.

Results

The findings obtained as a result of the analyses made within the
scope of the study are presented below.

Comparison of the 21st Century Skills Scores of Gifted and
Undiagnosed Gifted Secondary School Students

In the study, the results of the comparison of the 21st century skills
score of the gifted and undiagnosed gifted secondary school students
are illustrated in Table 3.

Table 3.
Independent Sample t-Test Results on 21st Century Skills Scores of the Gifted
and Undiagnosed Gifted Secondary School Students

Sub-dimensions Groups N X SD df t P
Cognitive Gifted students 183 3.79 025 374 875 .00
domain Undiagnosed 193 3.50  0.37
gifted students
Affective domain Gifted students 183 3.83 0.21 374 6.93 .00
Undiagnosed 193 3.60 0.40
gifted students
Sociocultural Gifted students 183 3.75 026 374 7.00 .00
domain Undiagnosed 193 3.51  0.40
gifted students
Overall scale Gifted students 183 3.79 0.18 374 9.79 .00
Undiagnosed 193 3.53 031

sifted students

When Table 3 is examined, it is clear that there was a signifi-
cant differences in favor of the gifted secondary school students
in terms of the scores obtained from the 21st century skills scale
(t (374)=9.79, p < .05). Furthermore, it was revealed that there
was a significant differences in favor of gifted students in the sub-
dimensions of the cognitive domain (¢ (374)=38.75, p < .05), affec-
tive domain (¢ (374)=6.93, p < .05) and sociocultural domain (z
(374)=17.00, p < .05) in the 21st century skills scale. In terms of the
average score in the 21st century skills scale of the gifted secondary
school students in the study, it was found that the highest level of
participation was the affective domain (¥=3.83), while the lowest
level of participation was the sociocultural domain (¥=3.75). In the
mean scores of the 21st century skills scale of undiagnosed gifted
secondary school students, it was found that the sub-dimension they
participated in the lowest level was the cognitive domain (x=3.50),
and the sub-dimension they participated in the highest level was
affective domain (x=3.60).

Analysis of 21st Century Skill Scores of the Gifted and
Undiagnosed Gifted Secondary School Students by Gender
Variable

The results of the analysis of the 21st century skill scores of the
gifted and undiagnosed gifted secondary school students by gender
variable are presented in Table 4.

As far as Table 4 is concerned, a significant difference emerged
in favor of the gifted female students regarding the sub-dimensions
of cognitive domain (¢ (200)=4.44, p < .05), affective domain (¢
(200)=3.35, p <.05), sociocultural domain (¢ (200)=3.72, p < .05) in
the 21st century skills scale, and in the scale overall (¢ (172)=9.32, p <
.05). There was a significant differences in favor of the gifted male stu-
dents regarding the sub-dimensions of cognitive domain (¢ (172)=8.09,
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Table 4.
Independent Sample t-Test Results Regarding the Analysis of the 21st Century Skill Scores of the Students by Gender Variable
Gender Sub-dimensions Groups N X SD df t P
Female Cognitive Gifted students 98 3.76 0.25 200 4.44 .00
Undiagnosed gifted students 104 3.57 0.36
Affective Gifted students 98 3.81 0.23 200 3.35 .00
Undiagnosed gifted students 104 3.65 0.40
Sociocultural Gifted students 98 3.74 0.25 200 3.72 .00
Undiagnosed gifted students 104 3.57 0.39
Overall scale Gifted students 98 3.77 0.20 200 4.85 .00
Undiagnosed gifted students 104 3.60 0.30
Male Cognitive Gifted students 85 3.82 0.26 172 8.09 .00
Undiagnosed gifted students 89 3.42 0.37
Affective Gifted students 85 3.87 0.19 172 6.55 .00
Undiagnosed gifted students 89 3.55 0.41
Sociocultural Gifted students 85 3.78 0.27 172 6.16 .00
Undiagnosed gifted gtudents 89 3.45 0.40
Overall scale Gifted students 85 3.82 0.17 172 9.32 .00
Undiagnosed gifted students 89 3.47 0.30

p < .05), affective domain (¢ (172)=6.55, p < .05), and sociocultural
domain (¢ (172)=6.16, p < .05) in the 21st century skills scale and the
scale overall (¢ (172)=9.32, p < .05).

Comparison of Climate Literacy Skills Scores of the Gifted and
Undiagnosed Gifted Secondary School Students

In the study, the results of the climate literacy scores of the gifted
and undiagnosed gifted secondary school students are illustrated in
Table 5.

Table 5.
Independent Sample t-Test Results on the Climate Literacy Scores of the
Gifted and Undiagnosed Gifted Secondary School Students

Sub-dimensions Groups N X SD df t p
Concept of Gifted 183 388 021 374 929 .00
climate Students

Undiagnosed 193 355 043

gifted students
Climatic Gifted students 183 3.92 0.21 374 11.84 .00
awareness Undiagnosed 193 337 0.9

gifted students
Climatic Gifted students 183 3.88 0.32 374 11.07 .00
consciousness Undiagnosed 193 339 0.50

gifted students
Opverall scale Gifted students 183 3.89 0.15 374 14.16 .00

Undiagnosed 193 3.45 0.39

gifted students

Considering Table 5, it is apparent that there was a significant dif-
ferences in favor of the gifted secondary school students in terms of the
scores obtained from the general climate literacy scale (¢ (374)=14.16,
p <.05). Furthermore, there were significant differences in favor of the
gifted students regarding the concept of climate (¢ (374)=9.29, p <.05),
climatic awareness (7 (374)=11.84, p <.05) and climatic consciousness
(¢ (374)=11.07, p < .05) in the climate literacy scale sub-dimensions.

While it was found that the sub-dimension with the highest aver-
age in terms of the average score in the climate literacy scale of the
gifted secondary school students was climatic awareness (¥=3.92),
the sub-dimensions with the lowest average were climatic con-
sciousness and concept of climate (¥x=3.88). Meanwhile, it was
found that the sub-dimension with the lowest average of the undiag-
nosed secondary school students was climatic awareness (x=3.37),
while the sub-dimension with the highest average was the climate
concept (¥=3.55).
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Examination of the Climate Literacy Skill Scores of the Gifted
and Undiagnosed Gifted Secondary School Students by Gender
Variable

The results of the analysis of the climate literacy scores of the gifted
and undiagnosed gifted secondary school students by gender variable
are presented in Table 6.

When Table 6 is examined, it turned out that there was a significant
differences in favor of the female students regarding the sub-dimen-
sions of concept of climate (¢ (200)=6.65, p <.05), climatic awareness
(¢ (200)=7.67, p < .05), and climatic consciousness (¢ (200)=6.17, p <
.05) in the climate literacy scale sub-dimensions and the overall scale
(¢ (200)=9.31, p < .05). Furthermore, it was also revealed that there
was a significant differences in favor of the gifted students regarding
the concept of climate (7 (172)=6.52, p < .05), climatic awareness (¢
(172)=9.20, p < .05) and climatic consciousness (¢ (172)=9.72, p <
.05) sub-dimensions and the overall scale (z (172)=10.99, p <.05).

Identification of the Predictive Effect of the 21st Century Skills on
Climate Literacy and the Regulatory Effect of the Giftedness
Diagnosis on this Relationship

Prior to the predictive model analysis, initially, the relations between
the 21st century skills, climate literacy, and the sub-dimensions of
these variables were examined through the Pearson correlation analysis
within the scope of preliminary analysis (Table 7).

On the whole, it was found that there was a strong positive rela-
tionship between 21st century skills and climate literacy (r=.53, p <
.01). Similarly, it was observed that there were positive and significant
correlations between the sub-dimensions of the related variables. For
instance, it turned out that in individuals with cognitive skills, climatic
awareness (r=.42, p < .01), climatic consciousness (r=.36, p < .01),
and concept of climate (r=.39, p < .01) were higher. As is clear in
Table 7, similar relationships were also observed between different cor-
relation coefficients and other sub-dimensions.

Various regression analyses were applied in an attempt to see the
predictive effect of the 21st century skills and giftedness diagnosis sta-
tus on the climate literacy, as well as to identify whether giftedness
diagnosis status had a moderator effect on the relationship between
21st century skills and climate literacy. Initially, in order to see the
observed change in the variance explained by 21st century skills in
climate literacy in general with the inclusion of giftedness diagnosis
status in the regression model, the regulatory effect was analyzed by
following the multivariate hierarchical (ordinal) regression procedure
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Table 6.
Independent Sample t-Test Results on the Climate Literacy Scores of the Gifted and Undiagnosed Gifted Secondary School Students by Gender Variable
Gender Sub-dimensions Groups N X SD df t P
Female Concept of climate Gifted students 98 3.89 0.17 200 6.65 .00
Undiagnosed gifted students 104 3.59 0.42
Climatic awareness Gifted students 98 391 0.19 200 7.67 .00
Undiagnosed gifted students 104 3.47 0.55
Climatic consciousness Gifted students 98 3.84 0.31 200 6.17 .00
Undiagnosed gifted students 104 3.50 0.46
Overall scale Gifted students 98 3.89 0.14 200 9.31 .00
Undiagnosed gifted students 104 3.53 0.36
Male Concept of climate Gifted students 85 3.87 0.24 172 6.52 .00
Undiagnosed gifted students 89 3.50 0.46
Climatic awareness Gifted students 85 3.93 0.24 172 9.20 .00
Undiagnosed gifted students 89 3.27 0.63
Climatic consciousness Gifted students 85 3.92 0.34 172 9.72 .00
Undiagnosed gifted students 89 3.26 0.53
Overall scale Gifted students 85 3.90 0.16 172 10.99 .00
Undiagnosed gifted students 89 3.36 0.42
Table 7. total variance in the climate literacy (F|, ;,5,=145.44, p = .00). In the

21st Century Skills, Climate Literacy, and Their Correlation with the
Sub-dimensions

1 2 3 4 5 6 7 8
1. Cognitive -
2. Affective S53%* -
3. A5kE 50k -
Sociocultural
4. Concept of ~ .39%*  20%*  30%%* -
climate
5. Awareness A2k pRE - ZTRE . 5QuE -
6. 36%*  30**  34%%  4]xEk 47H* -
Consciousness
7. 21 century B5%kE RDHE TR A4kE A4k 4]k -
skills total
8. Climate total .48**  35%*  45%%  @3**  Q7**  7Jp**  53%*

Note: ¥**p=<.001

as suggested by Baron and Kenny (1986). In this sense, the 21st cen-
tury skills, which was the main independent variable, were included in
the regression equation in the first step. Subsequently, the giftedness
diagnosis status as the moderator variable was attached to the model. In
the third and final step, the 21st century skills x climate literacy interac-
tion was enclosed to the model. At this point, a significant change in
R? depending on the interaction (21st century skills x climate literacy)
value demonstrated that there was a regulatory effect. Relevant hierar-
chical regression results are illustrated in Table 8.

As far as the results of the analysis are concerned, it is clear that
the 21st century skills significantly and positively predicted the climate
literacy in the first model (5=.53, p = .00) and explained 28% of the

Table 8.

Results of the Hierarchical Regression Analysis

Predictive F R B SEB f P
Model 1 145.44 28

21st century skills .69 .06 .53 .00
Model 2 144.68 44

21st Century skills 43 .06 33 .00
Giftedness diagnosis 33 .03 44 .00
Model 3 98.25 44

21st century skills .01 23 .01 97
Giftedness diagnosis 1.24 49 1.65 .01
21st century skills X 24 13 1.10 .06

giftedness diagnosis
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second model, the 21st century skills and giftedness diagnosis together
explained 44% of the variance in the climate literacy (F{, 5,5,=144.68,
p = .00), and it made a significant 16% contribution (p < .01) to the
change in R? of the giftedness diagnosis status. In this model, it is clear
that both the 21st century skills (f=.33, p = .00) and diagnoses status
(f=.44, p = .00; Yes: 1, No: 0) significantly predict the climate liter-
acy. In the last model, in which the interaction value was added, it was
observed that the total variance explained in the climate literacy was
44%, and the contribution of the interaction to the total explained vari-
ance was less than 1% (P = .06). Both the insignificance of the change
in R? depending on the interaction value and the insignificance of the
interaction regression coefficient (f=1.10, p = .06) indicated that the
diagnosis of special abilities did not have a regulatory role. Alongside
the Baron and Kenny’s (1986) traditional approach that explained
the regulatory effect, resampling, which is a more modern method
(Bootstrapping), the regression modeling tested above, was validated in
Statistical Package for the Social Sciences Statistics software using the
PROCESS macro (Model 1; Hayes, 2018) plugin. With the resampling
technique used to calculate the confidence intervals of standard errors
and regression coefficients, stronger and more accurate results were
obtained in comparison to the traditional regression analyses (Preacher
& Hayes, 2008). The results of the analysis are illustrated in Figure 1.
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Figure 1.

The Change of the Relationship Between 21st Century Skills and
Climate Literacy in Relation to the Giftedness Diagnosis.
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Considering the results of the regulatory analysis using 10,000
resampling and 95% confidence intervals, it was found that both the
21st Century skills (B=.49, p = .000) and Giftedness Diagnosis Status
(B=.35, p = .000; Yes: 1, No: 0) significantly predicted the climate
literacy, but the interaction was insignificant (B=—.24; p = .063; 95%
CI, —.49-.01). In other words, it is possible to say that gifted-diagnosed
individuals had higher climate literacy skills. Nevertheless, the gifted-
ness diagnosis status did not have a moderator effect on the relationship
between 21st century skills and climate literacy (Figure 1).

Discussion

Discussion and Comments on the Comparison of the 21st Century
Skills Scores of the Gifted and Undiagnosed Gifted Secondary
School Students

According to the results obtained in this study, it was found that
there was a significant differences in favor of the gifted in the 21st
century skills scale overall and in the cognitive, affective, and socio-
cultural sub-dimensions. This particular result seemed to emerge from
the fact that the gifted students had more different abilities and char-
acteristics in cognitive, social, and emotional sub-dimensions than the
undiagnosed gifted students (Clark, 2002). It is simply because the fact
that the 21st century skills such as the management of knowledge in
the cognitive domain, the ability to use mental reasoning, problem-
solving, and high-level thinking skills were among the cognitive fea-
tures that highlighted the giftedness status (Clark, 2002; Silverman,
2003), the fact that students’ self-learning styles, goals, and strategies,
such as commitment to the task and a high sense of responsibility in the
affective field (Clark, 2002; Dabrowski, 1972; Gallagher, 1985; Gross,
1993; Karnes & Bean, 1996; Renzulli et al., 2002; Riley & Karnes,
1994; Roeper, 1988) were among the social and emotional charac-
teristics that highlighted the gifted, and finally the fact that features
such as global citizenship (Ogurlu et al., 2016) in the sociocultural
field, fluent language and communication skills, leadership (Davis
et al., 2014; Karnes & Bean, 1996; Renzulli et al., 2002), sensitivity
to social issues, and tolerance for differences (Davasligil, 2004) were
included in the relevant literature as qualities that brought the gifted
to the fore clearly supported the results of this study. Self-regulation
skills, which were believed to contribute to the ability of both gifted
and undiagnosed gifted students to be more competent in areas such
as planning and organization, decision-making, self-management, and
planning skills, seemed to be among the 21st century skills as a key
competence especially for the gifted students. With this strong inter-
nal drive, these individuals were more likely to restructure their envi-
ronment in line with their learning needs (Risemberg & Zimmerman,
1992). This can be illustrated as one of the reasons for the differ-
ence in both cognitive and affective domains of the gifted students.
Furthermore, the role of educational activities in the development of
students participating in the study can be indicated as another reason
for the difference. Especially in our country, it is possible to say that
supporting the development of gifted students with project-based,
differentiated education activities conducted in the Science and Art
Centers in accordance with their interests, talents, and developmental
characteristics had an impact.

Discussion and Comments on the Analysis of the 21st Century
Skill Scores of the Gifted and Undiagnosed Gifted Secondary
School Students by Gender Variable

It was found that there was a significant differences in favor of
the gifted female and male students in all of the scores obtained from
the cognitive domain, affective domain, sociocultural domain sub-
dimensions in the 21st century skills scale and the overall scale. It
is possible to say that the gifted male and female students perceived
themselves more competent in structuring, managing, and using the
knowledge as well as problem-solving skills in the cognitive domain,

27

in self-management, and self-responsibility in the affective domain,
and in social sensitivity and socialization ability in the sociocultural
in comparison to their peers who were undiagnosed gifted students. It
was established that the gifted male students used more complex and
mental reasoning strategies in the cognitive domain than their peers
who were undiagnosed gifted (Baltaci, 2016), and they demonstrated
more effective cognitive flexibility in structuring and use of informa-
tion (Vaivre-Douret, 2011). The strong desire to learn and develop
cognitive structures have a significant impact over different areas of
cognitive development of the gifted adolescents. In this period, cogni-
tive features such as using creative skills to make quick connections
between disciplines and making inferences on complex problems may
be significant (Shore, 2000). The results obtained in this study and
the differences in the cognitive domain of the male and female gifted
students in comparison to their peers might be similar in this respect.
Nevertheless, giftedness not only reflects the cognitive potential, but
is also related to the affective and social development domains (Kanl,
2011). Kramer (1985) reported that gifted female students utilized
social interaction through social comparison in order to establish the
scope of their abilities, prioritizing the quality of their achievement and
social acceptability. Therefore, it was emphasized that gender differ-
ences in self-perception could also affect different areas of competence
(VanTassel-Baska et al., 1994). Regarding the self-perception of peer
relations, Kosir et al. (2016) revealed that gifted males had higher com-
petencies than their peers, and gifted female students had lower com-
petencies than their peers who were undiagnosed gifted. In a different
study, Hawkins (1992) compared the efficacy of gifted female students
with respect to their peers and found that the gifted female students
had a higher level of competence in taking self-responsibility. Sarigam
and Sahin (2015) reported that gifted female students were extremely
successful in adapting and were more competent in the sociocultural
field because they assimilated the social values of the environment
they lived in faster than their peers. Mayseless (1993), on the other
hand, revealed in his study that gifted male and female high school stu-
dents exhibited lower social skills than their peers. This might be due
to the fact that the students participating in the study were at the high
school level and demonstrated different social-emotional development
characteristics.

Discussion and Comments on the Comparison of the Climate
Literacy Skills Scores of the Gifted and Undiagnosed Gifted
Secondary School Students

As far as the secondary school students who participated in the study
are concerned, there was a significant differences in favor of the gifted
students regarding the scores obtained from the general climate literacy
scale and the sub-dimensions of the concept of climate, climatic aware-
ness, and climatic consciousness. Climatic awareness was identified
as the dimension in which gifted secondary school students expressed
their views with the highest average on the climate literacy skills, and
concept of climate and climatic consciousness were identified as the
dimensions with the lowest average. The dimension of climatic aware-
ness was the domain where awareness of the causes, effects, and pos-
sible consequences of climate change was emphasized. The higher
sensitivity and awareness of the gifted in this domain could be asso-
ciated with their sensitivity to social and global problems (Passow,
1988) and their enhanced sense of responsibility in this domain again
(Tallent-Runnels & Yarbrough, 1992). The sensitivity that stood out
in this process was among the features that distinguished the gifted
from their peers who were undiagnosed gifted (Roeper, 1988). In the
studies supporting this situation in the relevant literature, Nacaroglu
and Karaaslan (2020) reported that gifted students had a rich percep-
tion level toward climate change, while Park and Chung (2014) found
that the components of the climatic systems that made up the world
affected one another. On the other hand, Ugulu (2013) revealed that
gifted students had higher attitudes toward the environment than their
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peers who were undiagnosed gifted. Sanad et al. (2021) also reported
that gifted students had an effect on climate change awareness in their
study, which aimed to improve climate change awareness with a dif-
ferentiated program developed for the gifted students.

As far as the undiagnosed gifted secondary school students are
concerned, the dimension with the highest average opinion on climate
literacy skills was the concept of climate, while the dimension with
the lowest average opinion was the climatic awareness. The concept of
climate dimension was the area that included the elements that made
up the climate, climate types and characteristics, and basic competen-
cies for weather events. It is possible to say that the sub-dimensions
of climate literacy in the secondary school curriculum had an effect on
the fact that students who were undiagnosed gifted in this dimension
had a higher perception of efficacy compared to the other dimensions.
It is simply because it was highlighted in the relevant literature that the
“basic principles for the concept of climate,” one of the dimensions
that made up climate literacy in secondary school programs in Turkey,
were taught to the students without establishing a relationship with cli-
mate change (Barak & Gonencgil, 2020). In similar studies supporting
this particular result, while Olger (2019) reported that students who
were undiagnosed gifted had higher levels of being able to distinguish
between weather and climate events compared to other dimensions,
Oguz-Hacat and Demir (2019) emphasized the importance of climate
in social studies teaching programs in terms of sustainable develop-
ment education. Furthermore, in the studies that did not overlap with
the results obtained from this study and in the relevant literature in
general, for instance, Arslan and Gorgiili-Ari (2021) found that the
climate literacy knowledge levels of the undiagnosed gifted second-
ary school students were at the level of “somewhat knowledgeable”;
Ulu-Kalm (2018) revealed that they had high environmental literacy
levels; and Ozcan and Demirel (2019), on the other hand, reported that
the greenhouse effect was one of the environmental problems they had
the least knowledge of. In the light of the results obtained, it is possible
to say that it was significant that climate change, which is one of the
important problems of our age today, was included more in second-
ary school curricula both in terms of climatic awareness, and climatic
consciousness dimensions, as well as allowing for more opportunities
for practice-based activities for the students.

Discussion and Comments on the Examination of the Climate
Literacy Skills Scores of the Gifted and Undiagnosed Gifted
Secondary School Students by Gender Variable

Within the scope of the present study, there was a significant dif-
ferences in favor of the gifted female and male students in all of the
scores obtained from the concept of climate, climatic awareness, and
climatic consciousness sub-dimensions in the climate iteracy Scale and
the overall scale. It was found that regarding the dimension of concept
of climate, the gifted male and female students perceived themselves
as more competent than their peers in relation to such issues as how the
climate was formed, developing solutions for climate problems, in the
competencies regarding the factors that disrupted the climate balance,
doing research on the hazards of the climatic changes in the dimension
of climatic consciousness and producing solutions to prevent them,
and finally in the competencies to take part in projects. Even though
the studies on climate literacy are limited in the relevant literature, it
was found that the climate issue was mostly discussed in the context
of environmental sensitivity. According to this, Ugulu (2013), who
reported that there was a significant difference in the attitudes of gifted
and ungifted female students at secondary school level toward the envi-
ronment, found that this difference was in favor of the diagnosed gifted
female students. In the same study, it was also found that there was no
significant difference between the male students who were diagnosed
gifted and undiagnosed gifted.
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It is possible to say that this particular finding of the general results
has come from the differences in the attitudes and proficiency of the
student groups participating in the study on environmental education.
Gifted students’ interest in the environment requires strong observa-
tion, healthy reasoning, and creative thinking skills. In this sense, it
is essential to carry out educational practices at an earlier age for the
development of climatic literacy. In addition to the gifted students, one
of the prominent issues in the views (Aydin, 2014; Demirbas & Pektas,
2009) of gifted and undiagnosed gifted male and female students on the
climate change and global warming might be the misconceptions that
emerged in the students. It is possible to say that the most common mis-
conceptions on this subject focused on the causes of global warming,
the effects of global warming, and climate changes (Shepardson et al.,
2012). Particularly, by identifying the basic competencies and knowl-
edge deficiencies of the students in this field, the reasons underlying
the misconceptions can be highlighted, and the educational processes
for climate literacy skills can be implemented more deeply with a new
discipline area.

Discussion and Comments on the Predictive Effect of the 21st
Century Skills on Climate Literacy and the Regulatory Effect of
the Giftedness Diagnosis Status on this Relationship

Considering the results of the regression analysis conducted within
the scope of the study, it was found that the 21st century skills and
giftedness diagnosis status significantly predicted the climate literacy.
These two variables explicated 44% of the variance of the climate lit-
eracy. Another result of the study was that the giftedness diagnosis sta-
tus did not have a regulatory effect on the relationship between 21st
century skills and climate literacy. In the national and international
studies done on the 21st century skills, it is clear to see that the climate
literacy skills were generally associated with environmental literacy
(MEB, 2023; P21, 2007).

Global Awareness and Environmental Literacy are the themes asso-
ciated with the science courses within the context of the 21st Century
Learning Framework created internationally. Both themes have an
important place as the 21st century skills in a better understanding of
the academic content in science courses in the universal sense (Aydin-
Ceran, 2021), and at the same time, many of the skills around these
themes are included in the curriculum of many countries in the world
(Gelen, 2017). Parallel to these studies in Turkey, at the secondary
school level, under the “Global Connections” learning domain in the
Social Studies Curriculum (Demir, 2019; Ozkaral, 2019), regarding
the form of achievements in different units in the Science Curriculum
(Aydin-Ceran, 2021), a separate program was created under the name
of Environmental Education and Climate Change Course. The skills
in this program were classified as “scientific process skills” and “life
skills.” The common purpose of the developed programs was to train
individuals who produced and used knowledge, had problem-solving
skills, as well as entrepreneurial and communication skills (MEB,
2022). Yakar and Karakus (2019) emphasized that the Social Studies
Curriculum included more topics and achievements related to climate
literacy, and that individuals’ decision-making skills, which revealed
the effects of their decisions on climate change, could be acquired more
effectively. Therefore, it is possible to say that the competencies dis-
cussed in this study are among the basic elements of the curriculum
and this situation can contribute positively to the climate literacy of
the competencies of the gifted-diagnosed secondary school students for
the 21st century skills. General education programs are less effective
than the programs prepared for the gifted and their interests. The gifted
students need a differentiated program that suits their individual char-
acteristics, interests, needs, and abilities. In the programs developed
for the gifted students, it is aimed to transform the creative products
into learning by using advanced content, analysis of abstract themes,
and high-level thinking skills (Emir, 2021). Gifted students’ interest in
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the environment requires strong observation, healthy reasoning, and
creative thinking skills. In this sense, it comes to the fore that educa-
tional practices should be carried out at an earlier age to develop cli-
matic literacy. In this context, when the results obtained in the research
are evaluated, it can be shown that the instructional interventions and
learning needs of gifted students are not adequately met.

Recommendations

In line with the results obtained from the present study, the follow-
ing recommendations have been offered:

1. Studies can be conducted in the future to reveal the 21st century
skills of gifted and undiagnosed gifted students studying at differ-
ent levels at primary, secondary, and high school levels.

2. Studies can be conducted in order to identify the climate literacy
skills of gifted and undiagnosed gifted students studying at differ-
ent levels at primary, secondary, and high school levels.

3. It is possible to recommend conducting both qualitative research
designs and mixed studies in order to reveal both the 21st century
and climate literacy skills of the secondary school students more
comprehensively.
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